Properties of the biotin transport system in Bifidobacterium breve N4.
Binding of biotin to resting cells of Bifidobacterium breve N4, which grew in a biotin-deficient medium, was independent of pH from 1 to 9 and of temperature below 50 C. It was not inhibited by metabolic inhibitors including sulfhydryl reagents, but it was inhibited by treatment with 80% ethanol or 5% trichloroacetic acid. It was also competitively inhibited by biotin-sulfone, but not by tetrahydrothiophene nor dethiobiotin. The binding constant was calculated to be 3.3 X 10(8) M--1. The amount of biotin unextractable with hot water, representing part of the transported biotin, increased gradually for 20 min, this increase was inhibited by NaF, hydroxylamine and low temperature. 14C-biotin on the cells was displaced by cold biotin and biotin-sulfone; the displacement was not inhibited by metabolic inhibitors, but it was dependent on temperature. A few minutes after binding, the biotin was released to the medium. The release was dependent on pH and temperature, was affected by energy sources and was inhibited by metabolic inhibitors, e.g. NaF, p-chloromercuribenzoic acid and hydroxylamine. It could be stopped at any time by cooling to 0 C or by adding NaF, and the amount of accumulated biotin did not increase under those conditions. These results suggest that the binding sites on the cell surface decreased in number or in their binding affinity for biotin through an energy-dependent process.